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As well known, for  1 axx -=  ( 1¹a ), when 1<a , using the iterative 
mathematical technique we have  
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when 1>a , we start from another form of  1 axx -= , that is 
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On the other hand, as we known, when one calculates dxexeI xnn ò-=
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is not as good as the one making use of 
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where kC  is the approximate estimate of kI , we call Equ. 4 as the inverse recursion 
of Equ. 3 with respect to n .  Similarly, when we make use of the perturbation 
technique to carry out some calculation in the quantum field theory, we can choose 
the different forms of the related expression as the starting point of iterative expansion, 
where the usual expansion corresponds to the weak-coupling one.  In the following 
we only discuss the case of strong-coupling expansion. 
Let )(tH i  stand for the interaction Hamiltonian, ),( 0ttu  the time-evolution 
operator from the time 0t  to t  with 1),( 00 =ttu .  In general, we have [1] 
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As well known, the weak-coupling expansion of Equ. 6 can be written as 
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where T  stands for the time-ordered product.  In order to study the strong-coupling 
expansion of Equ. 6, firstly we give the following Theorem [2]:  
Theorem (Weighted Mean Value Theorem for Integrals): If )(xf  is a function 
continuous on the closed interval ],[ ba , )(xg  is integrable on ],[ ba , and 0)( ³xg , 
then there exists a number ,c  bca << , such that: 
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Now we assume )(tH i  is integrable and positive definite on ),( +¥-¥ , 
),( 0ttu  is continuous on ),( +¥-¥ , using Equ. 8 we have 
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Then starting from Equ. 6 we can obtain 
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where  
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1-L  is the inverse of L , ),( 01 ttu  can be determined by experiment or an aforehand 
choice, 1210 ... ttttt nn £££££ - .  That is to say, in contrast to the traditional 
procedure, here we deduct the past behavior from the present conclusion.  
Obviously, Equ. 10 is to Equ. 7 as Equ. 2 is to Equ. 1, or as Equ. 4 is to Equ. 3, 
then we call Equ. 10 as the inverse recursion of Equ. 7 with respect to the time t .  
Let g  stands for the coupling constant, Equ. 7 is expanded with respect to g  (as 
1<g ), while Equ. 10 is expanded with respect to g/1  (as 1>g ). 
Up to now, all our demonstration is based on the first principles and do not resort 
to any heuristic argument. 
However, Equ. 10 involves the inverse calculation and the determination of the 
time kt  ( nk ,...3,2= ).  In order to see what may happen, in the practical calculation, 
perhaps we have to make some extreme assumption.  Especially, we expect this way 
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happen to be approximately valid for QCD (in our next paper we shall give a specific 
illustration).  
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